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© A high-speed document verification system in- 
cludes a document which is printed with a pattern 
having a predetermined arrangement of different re- 
flectivity due to varying densities, line resolutions, or 
fluorescence. The arrangement represents informa- 
tion about the document. The document is fed into a 
high-speed document scanner sensitive to the vary- 
ing ink densities or line resolutions. A graphic image 
of the document is produced by the scanner and this 
image or a graphic file of the image is checked to 
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see if the proper pattern exists. A comparison unit, 
such as an optical character recognition system may 
be used to compare the scanned document's image 
with known density arrangements of valid documents 
to determine what information, if any, is represented 
by the arrangement. The graphic image may be sent 
to an operator's work station to be visually checked 
rather than being compared by the comparison unit 
or the image may be sent to the operator after it has 
been rejected by the comparison unit. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other features of the present 
invention will be more readily apparent from the 
following detailed description and drawings of an 
illustrative embodiment of the invention in which: 
Fig. 1 is a document according to the present 
invention, with the low density areas marked by 
cross hatching; 

Figs. 2a, 2b and 2c are cross sectional views of 
three embodiments of the present invention tak- 
en along line 2-2 of Fig. 1; and 
Fig. 3 is a front view of an automatic high-speed 
document verification system according to the 
present invention. 

BRIEF DESCRIPTION OF THE PREFERRED EM- 
BODIMENT 

Fig. 1 shows a document printed in accordance 
with the present invention. A check 10, as shown 
here, or any document which may require verifica- 
tion, is printed so that a predetermined pattern or 
icon has a higher reflectivity (e.g.. due to higher 
density ink, fluorescent inks or lower resolution 
lines) than the remainder of the document. Here, 
the higher density portion 12 is shown in the cross 
hatched portion which reads "valid". It should be 
clear that variation in densities need not and should 
not be visible to the human eye, and that Fig. 1 
shows this area merely to illustrate the invention. 
Further, the density variation need not be a word 
as shown, but could be an icon or merely a speci- 
fied area of denser (or less dense) ink or higher 
resolution lines. 

When density is used to create the detected 
variation, the variation in density may be created in 
any convenient manner. One way to create this 
variation is to apply additional coats of ink (or other 
suitable print) over the areas de.signated as "high 
density." This is shown in Fig. 2a t wherein the 
paper 14 is coated with a first layer of ink 16 and 
then with a second layer of ink 18 inside the high 
density area defined by the shape of the letter "D". 
It should be understood that any suitable number 
of coats may be used. 

A way of creating the high density area on a 
document printed with a dot pattern is to print the 
high density areas with more dots per unit area 
than the less dense portion. This is seen in Fig. 2b, 
wherein the paper 14 is coated with a dot pattern 
of many dots per unit area 20, except within the 
low density area 12, where there is a dot pattern of 
fewer dots per unit area 22. 

A third way of creating the variation between 
high and low density portions is to coat the denser 
portions with ink containing optically inert fillers. 
Such fillers include calcium carbonate and clay- 
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based fillers such as kaolin. Fig. 2c shows the 
paper 14 having a coating of less dense ink 23 and 
an area of higher density ink having the optically 
inert fillers 24. 

5 Fig. 3 shows an automatic high-speed docu- 

ment verification system according to the present 
invention.- The system 25 comprises a high speed 
document scanner 27, a comparison unit 29, an 
investigative work station 31 and a data entry work 

io station 33. 

The documents to be verified are fed into the 
high-speed scanner 27, which has resolution and 
density discrimination capabilities. The IBM 3898 
Image Processor and the UNISYS Reader Sorter 

75 DT series have these capabilities. The Reader 
Sorter Models 1800 and 1200 scan checks at a 
rate of 1800 and 1200 per minute, respectively. 
These scanners can distinguish, e.g., densities for 
Pantone PMS Blue 315 ink in the range of 0.50 to 

20 0.66 as measured on a Densitometer Model 408, 
produced by X-Rite, Inc. 

The scanner 27 shines a light on the document 
and the light reflected off of the document is re- 
ceived by a charge-coupled device. Each element 

25 of the charged-coupled device is either on or off in 
response to the amount of light it receives. The 
denser ink causes a higher densitometer reading. 
In other words, the denser ink reflects more light, 
causing a higher number of charge-coupled ele- 

30 ments to be activated. The same is true of high 
resolution lines. In particular, the narrower, high 
resolution lines reflect less light than the wider, low 
resolution lines. The information from the charge- 
coupled elements is stored in a memory called a 

35 "graphics image file." 

If a portion of the document is coated with an 
ink having fluorescent properties, the area having 
the fluorescent ink can readily be detected. The 
scanner for such a document must shine an ul- 

40 traviolet or "black light" on the document during 
the scanning process in order for the pattern to 
appear on the "graphics image file." 

The graphics image file is sent to the compari- 
son unit 29. The comparison unit 29 is pro- 

45 grammed to search the graphic image, or a par- 
ticular portion thereof, to determine whether the 
appropriate reflectivity ratio or pattern 12 is 
present. The comparison unit 29 can then deter- 
mine whether or not the proper markings are 

so present on the document. If icons or other alphanu- 
meric markings are encrypted in the pattern, an 
optical character recognition system may be used 
as the comparison unit. 

Th image of documents determined not to 

55 have the proper markings, and which are sus- 
pected as fakes, are then sent to an investigativ 
station 31 to be manually confirmed. The properly 
marked documents are sent to a data entry work 

3 
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document, comprising: 

a high-speed document scanner, said 
scanner producing a graphic image of a 
scanned document; and 

a comparison unit programmed for detect- 
ing the presence and absence of the predeter- 
mined arrangement on said graphic image. 

10. The high-speed verification system of claim 9, 
wherein said comparison unit is an optical 
character recognition system. 

11. The high-speed verification system of claim 9, 
wherein the differences in the areas are differ- 
ences in the resolution of lines in the pattern. 

12. The high-speed verification system of claim 9, 
wherein the differences in the areas are differ- 
ences in the density of the pattern. 

13. The high-speed verification system of claim 

12, wherein the density varies due to ink hav- 
ing optically inert fillers. 

14. The high-speed verification system of claim 

13, wherein the optically inert fillers are se- 
lected from the group consisting essentially of 
calcium carbonate and clay-based fillers. 

15. The high-speed verification system of claim 9, 
wherein the differences in the area are differ- 
ences in the fluorescence of the pattern. 

16. The high-speed verification system of claim 
12, wherein the comparison unit compares an 
indicated density in one area of the graphic 
image to that in another area of the graphic 
image. 

17. The high-speed verification system of claim 
12, wherein the comparison unit includes a 
character recognition means for comparing a 
formulation in the graphic image to a predeter- 
mined character. 

18. A process for document verification, compris- 
ing the steps of: 

a. printing at least one valid document with 
at least a portion thereof having a pattern 
with a predetermined arrangement of areas 
having differences that are not readily de- 
tected by the human eye but are readily 
detected by an optica! scanner, said ar- 
rangement representing information regard- 
ing a document; 



b. scanning an unverified document in a 
high-speed document scanner to produce a 
graphic image thereof; and 

c. comparing said graphic image to said 
5 predetermined arrangement of differences. 

19. The process of claim 18, wherein the differ- 
, ences are differences in resolution of the lines 

in the pattern. 

10 

20. The process of claim 18, wherein the differ- 
ences are differences in density. 

21. The process of claim 20, wherein the density 
is varies due to ink having optically inert fillers. 

22. The process of claim 21, wherein the optically 
inert fillers are selected from the group con- 
sisting essentially of calcium carbonate and 

20 clay-based fillers. 

23. The process of claim 18, wherein the differ- 
ences are differences in fluorescence. 

25 24. The process of claim 20. wherein said step of 
printing comprises applying additional coats of 
print to areas having a higher density. 

25. The process of claim 20, wherein said step of 
30 printing comprises applying print to paper in 

dot patterns, areas of higher density having 
more dots per unit area than lower density 
areas. 

35 26. The process of claim 18. wherein the step of 
producing a graphic image is performed by 
said document scanner. 

27. The process of claim 18. wherein the step of 
40 comparing is performed by a comparison unit 

programmed to detect the presence and ab- 
sence of the predetermined arrangement on 
said graphic image. 

45 28. The process of claim 18. wherein the step of 
comparing involves the steps of selecting a 
part of the graphic image and utilizing an op- 
tical character recognition means to determine 
if a predetermined character is present in that 

so part. 

29. The process of claim 20, wherein the step of 
comparing involves the step of determining the 
density in a first part of the graphic image, 
55 determining the density in a second part of the 

graphic image, comparing the ratio of density 
in the first and second parts, and comparing 
the ratio to a predetermined value. 
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© High-speed document verification system. 



© A high-speed document verification system in- 
cludes a document which is printed with a pattern 
having a predetermined arrangement of different re- 
flectivity due to varying densities, line resolutions, or 
fluorescence. The arrangement represents informa- 
tion about the document. The document is fed into a 
high-speed document scanner sensitive to the vary- 
ing ink densities or line resolutions. A graphic image 
of the document is produced by the scanner and this 
image or a graphic file of the image is checked to 



see if the proper pattern exists. A comparison unit, 
such as an optical character recognition system may 
be used to compare the scanned document's image 
with known density arrangements of valid documents 
to determine what information, if any, is represented 
by the arrangement. The graphic image may be sent 
to an operator's work station to be visually checked 
rather than being compared by the comparison unit 
or the image may be sent to the operator after it has 
been rejected by the comparison unit. 
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